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Background: Lower education in heart failure (HF) patients is associated with high levels of anxiety, lim-
ited physical functioning, and an increased risk of hospitalization. We examined whether educational level
is related to longitudinal differences in quality of life (QoL) in HF patients.
Methods and Results: This research is a substudy of the Coordinating study evaluating Outcomes of Ad-
vising and Counselling in Heart failure (COACH). QoL of 553 HF patients (mean age 69, 38% female,
mean left ventricular ejection fraction 33%) was assessed during their hospitalization and at 4 follow-
up measurements after discharge. In total 32% of the patients had very low, 24% low, 32% medium,
and 12% high education. Patients with low educational levels reported the worst QoL. Significant differ-
ences between educational groups (P! .05) were only reported in physical functioning, social function-
ing, energy/fatigue, pain, and limitations in role functioning related to emotional problems. Longitudinal
results show that a significantly higher proportion of high-educated patients improved in functional lim-
itations related to emotional problems over time compared with lower-educated patients (P ! .05).
Conclusions: Patients with low educational levels reported the worst physical and functional condition.
High-educated patients improved more than the other patients in functional limitations related to emo-
tional problems over time. Low-educated patients may require different levels of intervention to improve
their physical and functional condition. (J Cardiac Fail 2011;17:47e53)
Key Words: Socioeconomic factors, hospitalization, psychosocial resources, health disparities.The quality of life (QoL) of heart failure (HF) patients is
known to be poor compared with age- and gender-matched
healthy persons, as well as with patients with other chronic
diseases.1 Low socioeconomic status (SES) among HF pa-
tients is one of the factors associated with poorer QoL,
higher mortality, decreased compliance, and repeated hos-
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47have addressed low SES as one of the significant factors as-
sociated with lower levels of QoL in HF patients.8,9 Fur-
thermore, a prospective study on coronary heart disease
(which also included HF patients) showed that low SES
was related to worse QoL in functional domains up to
1 year after the diagnosis.10 There is no direct evidence sup-
porting the notion that SES determines QoL disparities
among HF patients over time.
Previous studies have shown a relationship between
lower educational level in HF patients and various aspects
of QoL, such as higher anxiety, lower levels of physical
functioning, and poorer general health ratings.11 Addition-
ally, low-educated HF patients were less likely to receive
care from a cardiologist,2 and reported more than a 50% in-
crease in the risk of hospitalization compared with high-
educated patients.12 Hence, educational level is considered
a valid proxy for SES in medical research.
The present study intends to: 1) examine the association
between educational level and QoL at 4 assessment points
and 2) observe whether educational level is related to
changes in QoL over time (from HF hospitalization to
18 months after discharge).
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We performed secondary analyses using data from the Coordi-
nating study evaluating Outcomes of Advising and Counselling in
Heart failure (COACH). COACH is a multicenter study involving
17 hospitals in the Netherlands aimed at studying the effect of
education and counseling in HF patients.13,14 For the present
research, we focused on educational disparities.Procedure
After confirmation of suitability and informed consent, 1023 pa-
tients were included in the COACH study between November
2002 and February 2005 and were followed for 18 months. The
main inclusion criteria were a hospitalization for symptomatic
HF and documented underlying heart disease. Patients were ex-
cluded if they were younger than 18 years of age, had received
an invasive cardiac intervention during the 6 months before their
hospitalization (percutaneous transluminal coronary angioplasty,
coronary artery bypass graft, heart transplant, valve replacement),
or had such an intervention planned in the coming 3 months, were
already included in another study or were under evaluation for
heart transplantation, had severe restrictions that made them un-
able to fill in the data collection forms, or were unable or unwill-
ing to give informed consent.
After inclusion, patients were randomly assigned into one of the
following advising and counseling (A&C) strategy: 1) basic sup-
port, 2) intensive support, or 3) a control group. Basic support con-
sisted of patient education, additional visits to a HF nurse every
3 months, and telephone access to a HF nurse during office hours.
Intensive support additionally included monthly contact with a HF
nurse, multidisciplinary advices, home visits, and 24-hour access
to a HF team during 18 months. Patients assigned to the control
group received routine management by the cardiologist and
general practitioner. No additional follow-up by a HF nurse was
provided.
Information on the clinical conditions and sociodemographic
characteristics of the patients was collected from medical records
and interviews at baseline assessment (admission to the hospital).
Baseline data on QoL were collected at hospital admission
through structured interviews and questionnaires. Four follow-
up assessments took place at 1, 6, 12, and 18 months after
discharge by means of interviews at the patients’ homes carried
out by trained, independent data collectors. When possible,
patients were invited to fill in the questionnaires by themselves.
If any patient showed difficulties in reading or writing, well-
trained collectors would have helped them in completing the
questionnaires.
For the present study, we selected 553 patients of known educa-
tional level who responded to all 5 assessments of QoL. Of the re-
maining 470 patients who did not respond, 40% died during the
study. We compared participants with nonresponders at baseline.
Participants were significantly younger (mean age 69 6 11 versus
73 6 11, P! .001) and reported fewer chronic conditions (mean
number of diseases 1.5 6 1.4 versus 1.9 6 1.9, P! .001), better
physical functioning (mean 39 6 27 versus 30 6 24, P ! .001)
and better general well-being (mean 45 6 19 versus 42 6 18,
P 5 .027).
The COACH study was approved by the medical ethical com-
mittee of the University Medical Centre of Groningen in compli-
ance with the declaration of Helsinki.Measures
QoL was quantified using 35 items of the RAND 36-Item
Health Survey (Version 1.0), grouped into 8 scales: emotional
well-being (5 items), energy/fatigue (4 items), social functioning
(2 items), physical functioning (10 items), pain (2 items), general
health (5 items), limitations in role functioning from personal or
emotional problems (3 items), and limitations in role functioning
from physical health problems (4 items). We excluded a single-
item scale that provides an indication of perceived change in
health within 1 year, because changes in QoL were more accu-
rately quantified by comparing the scores between different as-
sessments. All the scales range from 0 to 100, with high scores
indicating a more favorable health state. The psychometric quali-
ties and other properties of the Dutch version of the RAND
36 have been discussed in previous studies.15,16
Educational level was used as index of SES. Compared with
other socioeconomic indexes, educational level better represents
the sociocultural part of SES, reflects more stably the individual
situation of the subject,17e19 is strongly related to personal psy-
chosocial resources,20 and positively affects emotional well-be-
ing.21 Educational level was defined as the highest level of
education attained by the patient, with the score ranging from 1
(elementary school) to 8 (higher education, second phase). These
scores were then recoded into 4 categories to represent groups
with distinct backgrounds: 1) very low (elementary school at-
tended between 5 and 12 years of age), 2) low (vocational and
technical education attended between 12 and 16 years of age),
3) medium (general secondary education in preparation to higher
education and vocational education higher level, attended between
12 and 18 years of age), and 4) high (professional higher educa-
tion, university education, starting at 18 years of age).
Other clinical and demographic characteristics, considered in
the literature as candidate variables for adjustment in cardiac dis-
ease,22,23 were collected at baseline from the patient’s medical
chart and through interviews. The following characteristics were
included as covariates: age, gender, left ventricular ejection frac-
tion (LVEF), and number of active chronic conditions (comorbid-
ity). The chronic conditions considered in the latter variable
included diabetes, stroke, chronic obstructive pulmonary disease,
asthma, kidney disease, liver disease, gastrointestinal disease, hy-
pertension, peripheral arterial disease, and arthritis.
Statistical Analyses
We first performed a bivariate correlation analysis using educa-
tional level, the 8 scales of QoL, gender, age, LVEF, and comor-
bidity to study the associations between the variables included
in the subsequent analyses.
To examine the relationship between educational level and QoL
at different assessment points, we compared mean values of the
outcome variables between the 4 groups with different educational
levels, and adjusted for covariates by using analysis of covariance.
We measured longitudinal change for each aspect of QoL by
calculating difference scores and classifying whether the reported
value increased (positive scores), decreased (negative scores), or
remained stable (0 scores) between baseline (hospitalization)
and the third follow-up assessment (18 months after discharge).
The distribution of patients across these 3 categories for different
domains of QoL provided an overview of the general longitudinal
trends for each educational level.
To evaluate the actual extent of such changes, we tested whether
the difference scores for each aspect of QoL differed between
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educational groups using an additional analysis of covariance.
However, the average baseline scores are not necessarily the
same for each educational group and initial disparities might
bias the estimated change over time. For example, individuals re-
porting low scores of QoL at hospitalization might show a larger
improvement over time simply because they started from a lower
level. To avoid the possibility of such a systematic error, we in-
cluded the baseline measurement of the dependent variable as a co-
variate in this last series of analyses.Results
The sample included 62% men, a small number (12%) of
high-educated patients and the average age was 69 years
(Table 1). Mean LVEF was 33%, and the average number
of other chronic conditions was 1.4. The high-educated pa-
tients were younger (mean age 66 6 13), more often
male (81%), and had fewer comorbid conditions (mean
1.1 6 1.1), especially when compared with the very low-
educated patients. About 70% of the participants in the
whole group, as well as in each educational group, have re-
ceived an A&C intervention. Once tested, there were no
significant differences in proportions of participants as-
signed to intervention between the educational groups
(X2(3, n 5 503) 5 0.5, P 5 0.9).
Relations between Educational Level, Age, Gender,
LVEF, Comorbidity, and QoL
As presented in Table 2, educational level was lower
among women and was negatively related to age and the
number of comorbidities. Weak but significant positive cor-
relations with educational level were found at multiple as-
sessment points for domains of QoL such as physical
functioning, role limitations from emotional problems, en-
ergy/fatigue, and pain. Interestingly, excluding physical
functioning, in the other domains, significant positive corre-
lations were only reported at certain assessments. For in-
stance, role limitations from physical problems is not
significantly correlated with educational level at baseline
and at 2 and 12 months afterwards, whereas it results pos-
itively correlated at 6 and 18 months. Positive correlations
with educational level were found at a single assessment
point for emotional well-being (6 months), social function-
ing (18 months), role limitations from physical problems





Females (n) 38% (210) 49% (86
Age, mean (SD) 69 (11) 73 (9)
Comorbidity, mean (SD) 1.4 (1) 1.6 (1)
LVEF (SD) 0.33 (14) 0.33 (14
Received an A&C (n) 68.9% (381) 69.3% (12
LVEF, left ventricular ejection fraction; A&C, advising and counseling support
education.Differences in QoL between Educational Levels at
Different Assessments
Overall differences between the educational groups were
found for energy/fatigue, social functioning, physical func-
tioning, pain, and role limitations from emotional problems
(Table 3). In these various domains, differences were found
mostly between the low/very low-educated groups and the
high-educated group. Very low-educated patients reported
significantly more fatigue than patients with low and me-
dium education at the baseline. Low-educated patients re-
ported significantly worse social functioning than all the
other educational groups at 6 months. Very low-educated
patients had a significantly lower physical functioning
than high-educated patients at 6 and 18 months and low-
educated patients reported significantly lower physical
functioning than high-educated patients at 6 months.
Low-educated patients reported significantly higher levels
of pain than participants of all the other educational groups
at 6 months. Finally, patients with (very) low education re-
ported significantly worse role limitations from emotional
problems than high-educated patients at 18 months.
Longitudinal Changes in QoL
Educational disparities between groups of HF patients
who increased, decreased, or maintained their original level
of QoL were mostly present in domains such as social func-
tioning, physical functioning, pain, and limitations in role
functioning from emotional problems (Fig. 1).
Twenty percent of the very low-educated and 18% of the
low-educated patients declined in social functioning, com-
pared with only 12% of those with medium and 8% of those
with high education. In total, 51% of the patients in the
high-educated group increased their social functioning
from baseline, compared with 44% of those with very
low, 47% with low, and 48% with medium education.
Patients with medium education showed the highest rate of
recovery in physical functioning (49% of the group), com-
pared with those with very low (43%), low (26%), and high
(23%) education.Moreover, 29%of patientswith very low ed-
ucation, 26%of thosewith low, and 23%of thosewithmedium
and high education reported a decrease in physical functioning
from baseline. Finally, 34% of the high-educated patients did
not change their level of physical functioning from baseline,
compared with 26% to 27% of those in the (very) low and








) 32% (43) 38% (69) 19% (12)
67 (10) 67 (12) 66 (13)
1.5 (1) 1.3 (1) 1.1 (1)
) 0.33 (15) 0.33 (14) 0.30 (13)
2) 69.4% (93) 67.1% (120) 71.9% (46)
; VL, very low education; L, low education; M, medium education; H, high
Table 2. Correlations Between Educational Level, Covariates and QoL at Different Assessment Points
Educational Level
Baseline 1 Month 6 Months 12 Months 18 Months
Gender 0.16*** d d d d
Age 0.22*** d d d d
LVEF 0.06 d d d d
Comorbidity 0.10* d d d d
Type of intervention 0.05 d d d d
Emotional well-being 0.05 0.08 0.10* 0.03 0.07
Role limitations due to emotional
problems
0.01 0.12** 0.15*** 0.10* 0.14**
Energy/fatigue 0.10* 0.02 0.09* 0.13** 0.12**
Social functioning 0.00 0.05 0.05 0.02 0.10*
Physical functioning 0.14** 0.17*** 0.21*** 0.20*** 0.21***
Role limitations due to physical
problems
0.07 0.04 0.10* 0.06 0.11*
Pain 0.11** 0.12** 0.09* 0.10* 0.05
General health 0.08 0.03 0.02 0.10* 0.08




50 Journal of Cardiac Failure Vol. 17 No. 1 January 2011Forty-one percent of the group with very low education
reported a reduction in their suffering from physical pain,
which was the biggest improvement compared with the
other groups (30% to 34%). Furthermore, 54% of the
low-educated patients did not change their level of physical
pain from baseline, compared with 40% to 45% of the
other educational groups, Regarding limitations in role
functioning from emotional problems, 21% to 22% of
(very) low- and medium-educated patients reported a de-
crease, in contrast to only 9% of high-educated patients.
The high-educated group also had a higher percentage of
participants who improved (48%) in this domain compared
with the other groups (30% to 39%).
When we compared the mean differences in the various do-
mains of QoL between baseline and 18 months after
discharge, we found only that high-educated patients signifi-
cantly improved in terms of limitations in role functioning be-
cause of emotional problems, compared with the other
3 educational groups (F(3, 473)5 3.5, P5 .015). This differ-
ence was significant when high-educated patients were con-
trasted with those with low and very low educational level
(P! .01).
Discussion
This study examined whether cross-sectional and longi-
tudinal differences in QoL of HF patients were attributable
to educational level, independently of other clinical and
sociodemographic factors. We found better QoL for high-
educated patients in physical and functional domains, spe-
cifically in physical functioning, energy/fatigue, social
functioning, and limitations in role functioning related to
emotional problems.
The greatest inequalities were found when the high-
educated patients were compared with the low- and very
low-educated groups. It is noteworthy that multiple positivecorrelations between educational level and certain domains
of QoL (ie, role limitations from emotional problems, en-
ergy, role limitations from physical problems, and pain)
are not constant at different assessment points. Similarly,
when we compared the groups, we found significant differ-
ences in physical functioning at 6 and 18 months but not at
12 or prior assessment points. Although we could not come
up with any explanation for this phenomenon, the results
might offer some indications of when educational dispar-
ities are salient for coping with adversities in different areas
of the patient’s QoL during the course of the HF. Future
studies should replicate these associations using different
samples to reach some conclusions and properly estimate
the random effect of the findings. However, when we exam-
ined the differences over time, we found that high-educated
patients improved significantly (compared with the other
groups) only in relation to limitations in role functioning
because of emotional problems. Both cross-sectional and
longitudinal differences in those limitations were clearly
marked between high- and low-educated patients. Such a re-
sult appears to contradict that we did not find any inequality
in relation to emotional well-being. This incongruent find-
ing can be explained by the reserve capacity model, which
states that people with low SES are more exposed to stress-
ful situations and live in an environment that prevents the
development of new resources.24 This could partially ex-
plain why people with low SES are more likely to report
poorer health outcomes.25 Furthermore, long-term exposure
to stress progressively reduces the resources available, leav-
ing the individual even more vulnerable when exposed to
new stressors.26 In other words, resources of low-SES peo-
ple are more limited and tend to degrade, resulting in worse
health in response to stressful situations, when compared
with high-SES people. In the present study, the same level
of emotional problems experienced by HF patients with dif-
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different limitations in role functioning because of inequal-
ities in resources among the groups. In other domains of
QoL, such as energy/fatigue, social functioning, and phys-
ical functioning, cross-sectional differences were not ac-
companied by longitudinal differences.
Generally, physical domains were found to be particu-
larly compromised during hospitalization, because the low-
est scores at the baseline were reported in energy/fatigue,
physical functioning, and limitations in role functioning
from physical problems. Inequalities related to educational
level were reported in domains that represented the func-
tional status of the patients (physical, social, and role func-
tioning). HF patients have been shown to already be worse
off in their functional status at a premorbid stage when
compared with a reference group.27 In this case, disparities
may be due to the fact that high education is related to
a higher level of self-efficacy, which has been found to me-
diate the relation between SES and physical functioning in
heart disease patients.28 Both contextual and personal re-
sources are involved in the relation between low education
and QoL. However, research on socioeconomic disparities
in health and heart disease has increasingly supported the
notion that unfavorable outcomes are partly dependent on
the availability of psychosocial coping resources, such as
social support and control.28e30
Most of the patients in our sample increased their QoL be-
tween their admission to the hospital and 18months after dis-
charge. Generally, a HF admission is accompanied by severe
symptoms that can result in impaired QoL. Patients who sur-
vive this phase are expected to recover and stabilize at a high-
er level. This is what we observed in the largest part of our
sample. It is therefore striking that a relatively large number
of patients deteriorated further in various domains, ranging
from 15% in limitations in role functioning from physical
problems, to 32% in general health. An important direction
for future research is to define more sharply the characteris-
tics of the subgroup of patients who deteriorate in each do-
main. This will help to address the specific needs of those
patients who have more difficulties coping with the conse-
quences of HF during the last phases of their life.31
Information about the type of jobs attended by the pa-
tients during their life might have added more knowledge
about functional disparities between educational groups.
More exhausting types of jobs, which are generally associ-
ated with lower academic achievements, may have contrib-
uted to the depletion of resources and to increased health
problems that could have accumulated over time. Therefore
we cannot exclude that educational disparities in health and
functioning in our study might be mediated by the types of
job attended by the participants during life.
Previous research identified low SES as a factor associ-
ated with reduced compliance to medical regimens in HF
patients.7 It might be that low educated patients have
more difficulties to follow complex medical procedures,
which results in poor health and QoL. Future studies on ed-
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VL L M H
VL L M H
VL L M H
VL L M H
VL L M H
Fig. 1. Percentages of patients who increased, stabilised or decreased in quality of life between their admission and 18 months after
discharge. VL, very low education; L, low education; M, medium education; H, high education.
52 Journal of Cardiac Failure Vol. 17 No. 1 January 2011A possible limitation of the present study is the lack of
pre-morbid measurements of QoL. It might be that the ed-
ucational differences in some domains of QoL were not
a consequence of HF, but instead the aggravation of a pre-
morbid situation, as previously showed by a study on heart
disease patients.10 Such premorbid differences may have
been present in the current sample too, so we cannot take
for granted that educational differences in QoL are a direct
response to the disease. Further studies reporting premorbid
information of the sample would help to understand the full
impact of HF on the patients’ QoL.
The educational groups resulted homogeneous in propor-
tions of participants who have been assigned to interven-
tion. This excludes that our findings could have been
primarily biased by an uneven distribution of intervention
among educational groups. However, it might be thatparticipants with different educational background re-
sponded differently to the intervention; for instance, high-
educated patients might be more compliant to treatments
because of a deeper understanding of the information of-
fered by doctors and nurses during the intervention. Further
research should explore this issue more thoughtfully.
Another point for consideration is that for this study, we
selected only those patients who responded to all assess-
ments. As reported in the description of the sample, partic-
ipants were significantly younger and better off in terms of
comorbidity, physical functioning, and general well-being
as compared with nonparticipants. Furthermore, about
40% of the nonparticipants did not respond because they
died within 18 months of being discharged. The partici-
pants might therefore represent a subgroup of patients
who adapted better after discharge, enhancing their chances
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of surviving or at least being capable of respond to further
assessments. Nonetheless, this is not necessarily a bias for
the present study, because the main purpose of this research
was to describe the QoL of patients surviving HF.
The findings of our study may imply that low-educated
HF patients require more interventions aimed at improving
their physical and functional status. Health care providers
might consider including psychological counseling or med-
ical interventions that reduce emotional distress in the reha-
bilitation programs of low-educated HF patients with
limited daily functioning. There is a need for further longi-
tudinal studies to clarify the role of education in the process
of adjustment to HF.
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